ABSTRACT
INTRODUCTION
Osteopenia or osteoporosis is a condition that is characterized by low bone mineral density (BMD) and reduced bone strength increases risk of bone fractures. However, the overall prevalence of osteoporosis, the more severe condition, in postmenopausal Thai women was approximately 39%. 1 Many studies found cardiovascular disease (CVD) to be associated with osteoporosis. 2 Tanko, et al. reported that this increase in risk is proportional to the severity of osteoporosis at the time of diagnosis. 3 Thai women diagnosed with low BMD (osteopenia/osteoporosis) are usually prescribed calcium supplementation because typical Thai diet is low in calcium. Calcium is also a key player in coagulation, and muscle and myocardial contraction. Thus, a change in calcium metabolism may participate in the development of CVD. 4 Traditional CVD risk factors are categorized as either un-modifiable risk factors (e.g. age, gender) or modifiable risk factors [e.g. hypertension (HT), diabetes mellitus (DM), dyslipidemia (DLP), and obesity or overweight status]. With an increase in older population and the adoption of more and more Western lifestyle behaviors, Thailand is replacing its traditional high-carbohydrate diets, consisting largely of rice and vegetables, with a diet high in fat and sugar. 5 As a result, we can expect to see commensurate increases in the prevalence of CVD. The prevalence of several initial CVD risk factors has not been simultaneously studied in naturally postmenopausal Thai women with first time diagnosis of osteopenia/osteoporosis and crucially needed calcium supplementation.
Accordingly, the primary aim of this study was to investigate the prevalence of initial traditional CVD risk factors in naturally postmenopausal Thai women at the first-time diagnosis of osteopenia/osteoporosis. The secondary objective was to compare our findings with results from previous studies in Thai women in the same age range during the same time period.
MATERIALS AND METHODS
This retrospective cross-sectional study was performed at the Gynecologic Endocrinology Unit, Department of Obstetrics and Gynecology, Faculty of Medicine Siriraj Hospital. After the institutional ethical board approval (Si 276/2014) was obtained, data were collected from medical records between 1997 and 2014. Sample size calculation was 500, which number included 10% for data loss by using the formula . P was the prevalence of HT, which was one of the CVD risk factors (p=0.276) from the latest studied Thai population in 2012. 6 Allowable error (d) was 0.0414 and relative error was 15%. The collected data were from the first participation in this unit. About 1,000 out-patient charts were reviewed and only 473 charts, as in Fig 1, were finally included when the following inclusion criteria were met: natural menopause, 45-60 years, the first-time diagnosis of osteopenia or osteoporosis without previous treatment. Patient charts with a history of metabolic bone disorders, drug affecting calcium and bone metabolism, congenital or valvular heart disease, or cancer with bone metastasis were excluded. Reviewed data included age, weight, height, waist circumference (WC), and underlying diseases. CVD risk factors consisted of DM, HT, body mass index (BMI), cholesterol (Chol), triglyceride (TG), high density lipoprotein (HDL) and family history of CVD (female <65 years, male <55 years). 
Statistical analysis

RESULTS
473 patients with complete data were included in the final analysis. The mean age of patients was 53.5±4.1 years. All subjects were non-smoking with an average 3.6 years since menopause. Demographic data and clinical characteristics are shown in Table 1 . Mean WC, Chol, TG, and HDL levels were all within normal ranges. Only mean high BMI for Asian women (≥ 23.0 kg/m 2 ) in this study was higher than previously reported in Thai women. The overall prevalence of patients with traditional initial CVD risk factors was 73.8%. While approximately one-fourth of the subjects had no risk factor, 61 patients (12.9%) had 4-6 risk factors, and only one patient had all seven risk factors. The 3 most common risk factors were high BMI (48.6%), high WC (37.8%), and Chol ≥ 240 mg/dl (22.2%). The vast majority of women were osteopenic (408 patients, 86.3%), with only 65 (13.7%) women having osteoporosis (Fig 1) . Original Article SMJ Results of analysis between the osteopenia and osteoporosis subgroups are shown in Table 1 . Average age, anthropometric parameters, and baseline laboratory results were not significantly different between groups. HT, DM, high Chol and family history of CVD were higher in the osteoporosis group than in the osteopenia group. Of those, HT was the only risk factor that was statistically significantly higher in the osteoporosis group than in the osteopenia group (p <0.001). Also, prevalence of high BMI, high TG, low HDL and high WC were lower in the osteoporosis group, but without statistical significance. The number of cases with 0-1, 2-3, 46 and 7 CVD risk factors were comparable between groups.
The prevalence of each initial CVD risk factor with 95% CI, and the prevalence reported from other studies in Thai women conducted during the same period are shown in Table 2 . BMI ≥23.0 kg/m 2 was more prevalent in this study than in the 2010 report. HT, DM, high WC, high TG, and low HDL were also lower than in the previously published data. High Chol was also much lower than one previously published study, but the cutoff levels differed between the two studies (240 mg/dl vs 200 mg/dl, respectively). Family history of CVD was comparable with the 2006 report. Prevalence of DLP was also relatively high in this study, but without available previous data for comparison. Data from the National Health Examination Survey (NHES) V for the year 2015 was not available for comparison at the time that this manuscript was being prepared.
DISCUSSION
This study set forth to investigate the prevalence of initial CVD risk factors in naturally postmenopausal Thai women with low BMD who crucially need calcium supplementation after the first-time diagnosis of osteopenia/ osteoporosis at a large tertiary care hospital in Thailand. Only naturally postmenopausal women were studied, because surgically postmenopausal women would likely be younger and would likely not yet have developed low BMD. Moreover, low BMD is not always identifiable soon after oophorectomy in younger women. Given that the average age of subjects was in the early naturally postmenopausal period, osteopenia was found to be more prevalent than osteoporosis. Interestingly, 26% of the subjects at the average age of 53.5 years still did not have any identifiable traditional CVD risk factors, and one-fourth of the cases had only one factor. However, half of the patients in this study had ≥ 2 risk factors and 12.5% had ≥ 4 risk factors.
The cross-sectional data from the NHES III in 2004, revealed a prevalence of overweight and obesity of 4.0% in a sample of Thai adults aged 35-59 years. 7 In another report, Thai women aged 46-55 years had the highest risk of being overweight or obese, and this may be due to the weight gain during important life transition events like retirement and menopause. 8 In a study conducted in Bangkok at another tertiary-care hospital, risk factors of hypercholesterolemia increased among Thai women: advanced age (OR:3.19), and family history of DLP (OR:1.59). It also reported that total Chol and TG were strongly associated with age, BMI and family history of DLP, while HDL was inversely associated with BMI. 9 In that study, women aged 40-59 years had an OR of 1.77 (95%CI: 1.27-1.48) of developing hypercholesterolemia compared to women aged <40 years. However, a positive association between increasing age and BMI and total Chol, TG and total Chol/HDL ratio were also noted. Undoubtedly, overweight and obese women had higher TG (p <0.001). A study in Taiwan by Tsai WL., also found that the risk of hypercholesterolemia increased with increasing BMI in both genders. 10 In addition, women with a family history of DLP had a mean total Chol higher than those without a family history of DLP (p <0.001). In a study from Japan, Kawada T. observed that odd ratios for hypercholesterolemia (≥ 240 mg/dl) also increased across higher BMI quartiles (OR:1.0-4.6).
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The average baseline characteristics of the patients in this study were mostly within normal ranges and approximately one fourth of the women had no initial CVD risk factors. Regarding HT and DM in Thailand, the age-specific prevalence of individuals having one or both conditions increased as age increased and peaked at later age, ≥80 years. Prevalence of coexisting HI and DM was reported to be highest in the 60-69 years' age group. 6 Total prevalence of DM was higher in urban residents than in rural residents for both men and women (p <0.001). 7 However, the proportions of DM cases with HT did not significantly decrease for either gender.
This study revealed some other interesting outcomes. Firstly, the prevalence of high BMI, high Chol, and family history of CVD, were comparable with the results of other Thai studies in patients of comparable ages. In Thailand, a significant increase in the prevalence of overweight and obesity was observed, from 1991 (25%) to 2004 (48%) among Thai adults aged 35-59 years. 13 Also, from 2004 to 2009, the proportion of women with DM and abdominal obesity increased 18% and the proportion of women who had DM and high Chol increased 23.5%. 14 The increase in BMI and prevalence of obesity in Thailand were reported to be consistent with rates of increase in other Asian countries. 15 It is known that the risk of developing CVD increases twofold after Original Article SMJ menopause. Decreased estrogen level may be associated with CVD risk. 16, 17 Prevalence of family history of CVD in this study was similar to the other Thai study conducted during the same time period to which we compare our results. This may explain why subjects in both studies were homogenous Thai Indochina population.
Secondly, the prevalence of HT, high WC, high TG and low HDL were much lower in this study than in the other studies to which each was compared. This may be explained by the reason that the women in this study were early naturally postmenopausal women who had received the first-time diagnosis of osteopenia/osteoporosis. This interesting finding should be studied more extensively. Many studies reported that postmenopausal women have increased total Chol, increased LDL, increased TG, increased lipoprotein (a), and decreased HDL. The change in lipid profile may also be partly attributed to increased abdominal adiposity in menopausal women. 16 Unfortunately, prevalence of DLP from previous study was not available for comparison in this report.
Menopause causes a significant increase in total peripheral resistance and loss of arterial vasodilatation. This may contribute to increases in BP. 10 Differences in the prevalence in this study and the comparative studies shown in Table 2 could also be differences in study design. The population in this study was derived from a singlecenter, tertiary care hospital. The proportions of subjects with numbers of CVD risk factors (i.e. 0-1, 2-3, 4-6 and 7) were not significantly different between the two groups. However, the prevalence of HT in the osteoporosis group was significantly higher than the osteopenia group (p <0.001). This difference may be explained by the older mean age of patients in the osteoporosis group (p >0.05).
Family history of CVD is an un-modifiable risk factor, and other modifiable risk factors, such as HT and DM might increase in prevalence as women age. The prevalence of HT reported from the NHES III study in 2004 and reported in 2008 among Thai women increased from 34.6% (45-59 yr), to 48.1% (60-69 yr) and 54.1% (70-79 yr). Also, the prevalence of DM in that study increased from 12.8% (45-59 yr), to 19.1% (60-69 yr) and 16.1% (70-79yr). 18 The cross-sectional data from the NHES IV reported in 2009 showed that high WC also increased as Thai women aged, from 51.0% (40-49 yr) to 57.6% (50-59yr). Result from the same report in 2009 showed, TG ≥150 mg/dl also increased with age, from 29.6% (40-49 yr) to 42.9% (50-59 yr), while HDL <50 mg/dl showed only a slight increase in prevalence from 56.4% (40-49 yr) to 58.4% (50-59 yr). Results from the National Thai Food Consumption Survey in 2010 of other samples covering all geographic regions of Thailand, showed that women aged 46-55 year had the highest OR for BMI ≥23.0 kg/m 2 compared to women aged <45 years and 56-65 years (OR:2.5 vs 2.9, respectively). The results from previous Thai reports imply that as Thai women age, they may have more traditional CVD risk factors.
This study showed that naturally postmenopausal Thai women with osteopenia/osteoporosis had initially comparable or lower CVD risks than Thai women in the general population of the same ages during the same study time frame. However, the CVD risk factors were different among the osteopenia and osteoporosis groups and need future study.
This study has some mentionable limitations. First and consistent with the retrospective nature of this study, some patient data may have been missing or incomplete which they were excluded from the final analysis. Second, the patients we studied were hospital-based, from a single center referred with mainly menopausal symptom complaints. Behavioral and lifestyle characteristics such as alcohol consumption, and exercise habits should also be collected for analysis.
CONCLUSION
Prevalence of initial CVD risk factors in this study was 73.8%. With the exception of high BMI, initial CVD risk factors in this study subjects were comparable to or lower than those found in Thai women in the general population of the same age during the same time period.
